I. T H E ROLE OF SHARE PRICES I N yield a price gain or price loss, as soon as its
T H E BUSINESS CYCLE owner sells it. I t will be clear that the relative I N a recent investigation which the author has made for the League of Nations Secretariat, it was found that share prices seem to have exerted a considerable influence on the course of the American cycle beginning in 1924 and having its boom year in 1929. The chief reason for this influence may be summarized briefly as follows: (a) Share prices have an influence on the ease with which capital issues may be floated and therefore on investment activity in general; (b) the rate of increase in share prices seems to have an influence on consumption, especially by those making capital gains. These influences have been investigated in the forthcoming League of Nations publication and will not be treated in detail now, but it may be seen from this brief indication that the formation of share prices seems to be important in the explanation of some business-cycle phenomena. This is the justification for the present paper, which deals only with that price formation.'
STATIC FACTORS I N SHARE-PRICE FORMATION
Some preliminary remarks on the particular qualities of shares as a type of commodity may first be made. Contrary to most commodities, price fluctuations of shares do not seem to be caused by violent changes in the scarcity of shares, since the number of shares present at each moment changes only very slowly and continuously, owing to the long average lifetime of shares. These price fluctuations, however, must be understood as a consequence of changes in the quality of the commodity called shares. I n fact, whereas most of the ordinary commodities have a constant attractiveness for most people and in any case for the last consumer, the attractiveness of shares is subject to heavy changes. This attractiveness has two quite distinct aspects: first of all, a share yields to its owner an income, and secondly, it may 'The object is therefore the same as that chosen by Dr. importance of these two aspects changes from case to case. If the share does not change hands very often, the first aspect will be the most important one. This is the case if its owner is an investor. If the share changes hands often, the second aspect is more important. This is the case if its owner is a speculator. I n reality mixed forms of attitude may of course be present, but it is an easy instrument of analysis, if one makes this distinction clearly.
These preliminary remarks being made, we may, as a first step toward the explanation of share prices, recall a very simple law, which is often quoted to illustrate share-price formation. This law, which we may call the simple static law, holds that share prices vary proportionally with dividends and, inversely, proportionally with the rate of interest, for which the long-term rate may be taken. To quote a simple example: If at some moment the interest rate is 4 per cent and the share we consider yields a dividend of 10 per cent, then its price, according to this law, should be 250 per cent of its nominal value. The simple static law is, however, only valid under special conditions, viz., (a) the market consists only of investors, no speculators are present; (b) the dividend is assumed to be constant through time, or at least expected to be so. As soon as one of these two conditions is not fulfilled, the price of the share may be different from 250. Suppose, e.g., that the dividend is expected to fall next year, then it will be clear that the price will be lower than 250, and the contrary if the dividend is supposed to rise. This will be valid even if the first condition, viz., that no speculators are present in the market, still remains valid. If in addition speculatively-minded people contribute to the formation of the share price, then the expectation of rising dividends may lead to the expectation of capital gains and may itself again influence the share price. Thus the simple static law will not be very often fulfilled in reality.
As a second step in the explanation of share prices, we may mention a generalized static law, describing the price formation in cases where only the first of the two above-mentioned conditions is fulfilled. I n this case, the dividend [ 153 1 is assumed to be variable through time, and it is to be expected that share prices will not vary as much as dividends. If dividends are currently at a very high value, the market will be aware of the sossibilitv that future dividends will be lower-and theiefore the price will be lower than that following from the simple static law. When at another moment dividends are exceptionally low, the expectation will be rather general that future dividends will be higher, and thus the price will be higher than that following from the simple static law. Assuming that expectation on future dividends will always tend to some normal mean value, one reaches the conclusion that under such conditions share prices will still depend on dividends, but will vary not proportionally but less than proportionally. This we call the generalized static law.
As to the influence of the interest rate on share prices, this generalized static law may be given two different forms: First one could assume that share prices still vary in inverse proportion to interest rates; and secondly one could assume that share prices still depend on the ratio of dividends to interest rates. This would mean that, also in relation to interest rates, share prices would vary less than they do under the simple static law. The first case will appear if variations in the interest rate are considered as definitive; in other words, if at any moment everybody expects the interest rate to remain at the current level. The second case, on the other hand, will be present if interest variations are considered as temporary and future interest rates will be nearer some normal mean value than the current rates. I n an earlier paper,l I showed that the generalized static law is fulfilled for a number of different shares, and in particular it was found that, if dividends changed by 10per cent of their initial value, the corresponding change of share prices was in most cases about 5 per cent. This I interpreted by saying that the representative investor seemed to expect that future dividends would always be half as near to normal dividends as the actual ones observed. I did not in that paper pay any attention to the possibility of the above-mentioned two different types of the generalized static law, and in fact I restricted myself to the second type of relation discussed above.
A DYNAMIC THEORY O F SHARE-PRICE FORMATION
As has been said before, the generalized static law is valid only in the case where speculators have no perceptible influence on the formation of share prices. We shall now consider a case where this is no longer so. This means that the second aspect of what we call the attractiveness of shares comes into operation. Share prices will be influenced not only by dividends and interest rates, but also by the expected price gains or price losses, resulting from a change in prices of the share. These expected price gains or losses will depend on various types of factors, which may be subdivided under two headings: ( a ) accidental disturbances from the outside; ( b ) systematic forces, depending on past experience of the owner or buyer of the share in question.
One of the most natural assumptions about this second type of force is that the attractiveness of the share will be the greater, the greater has been the rise in prices some time b e f~r e .~ This assumption seems to reflect in a simple way what is commonly known as the speculative mood in the stock market, and it is on this assumption that we formulate the following dynamic law of share-price formation: share prices are governed by three factors, viz., ( a ) dividends, ( b ) interest rates, ( c ) the rate of increase in the prices themselves some time before. Using algebraic symbols, this amounts to saying that share prices ( n ) are determined by the following formula:
where vl, v2, and v3 are constant coefficients, d represents dividends, m represents interest rates and n represents the rate of increase in n itself. Of course, the assumption that this 'Of course, other considerations will also play a r6le. As far as expectations are based on the actual level of prices -in distinction from the rate of increase in pricesthey are already included in our formula, presented below, since they add a term depending on n, which may, however, be combined with the left-hand side of the equation. This is true independently of the direction of the influence of n on expectations.
All these variables are assumed to be measured as deviations from average over the period studied. function is linear is meant only as a first trial, and it may follow from statistical observation that some other type of mathematical function is to be preferred. I t would be difficult, however, to say this beforehand. Much attention is given to this question in the League of Nations publication referred to above, but for the present paper the question is of less importance. Therefore we shall not go into this now. The third factor mentioned in our dynamic law may exert its influence after some time has elapsed or, in other words, n may show a lagged influence. On the one hand, one could argue that speculation is a business taking only little time and that for this reason only small time-lags should be expected to exist between the rate of increase in share prices and share prices themselves. On the other hand, however, one should not overlook the fact that the greatest influence of a speculative mood on share prices will develop only after the public has entered the market and not so much at moments when only insiders and professional speculators are buying; and there may be a considerable timelag between a rise in the share market and the corresponding entrance of the public in the market. Some indication of this point is yielded by the fact that about 50 per cent of incomes derived from the sale of assets in the United States are due to sales of assets held over two years. Although such sales are of course partly of a non-speculative nature, it would nevertheless follow that the lags involved in speculation may be longer than only a few months. In the following investigation the lag has therefore not been given any a priori value, but is simply determined from the statistical evidence. I t turned out to be half a year in a number of cases and one year in other cases, which does not seem impossible after what was said above.
IV. STATISTICAL TESTS OF T H E DYNAMIC LAW
The dynamic law of share-price formation as described above has been tested for a number of countries and a' number of periods. The testing has been made with the aid of multiple correlation calculations. The attempt has been made to find the coefficients vl, v2, and v, as in formula ( I ) , which give a calculated value for share prices approximating as closely as possible the actual values observed statistically. The influence of dividends and interest rates (including the influence of expectations) has been assumed to be instantaneous, whereas the influence of the rate of increase in past prices has been assumed to be a lagged one, where the lag was determined from a graphical examination. In a number of cases we convinced ourselves that the changes in this lag did not influence our results too much. As a rule the coefficients v, and v2 were considered to be independent of each other, and were determined separately; this may be called a free determination of the coefficients v, and v2. Such a free determination may be a test between the two types of influence, which according to our generalized static law may be exerted by the interest rate (cf. section 11). I n some cases, however, where the regression coefficient found for v, seemed to be rather improbable, another type of calculation was also made. In these calculations it was assumed that the second form of the generalized static law was valid, and this type of determination may be called an a priori determination of the influence of interest rates.
All information about these types of calculations, about the statistical sources used, about the countries and periods studied, have been indicated in Tables I and 2 . These tables, in addition, show the ratio the regression-coefficients found for d and m (dividends and interest rates) show to the values they should have according to the simple static law. The results of the calculations have in addition been represented in a standardized graphical form (see Charts I to 7 ) the principle of which is as follows: The first two curves are shown on the same scale, with the dotted curve representing the actual course of share prices (sometimes taken as the deviations from a nine-year moving average) and the full line representing the calculated value of share prices. Cases where the coefficients for dividends and interest rates have been given an a priori ratio are printed in italics. Lags applied are in parentheses (in years) ; they are the lags giving the best correlations, estimated graphically. a Railway shares only. 41.e., the influence is assumed to be zero for values of the rate of increase in prices under 20 and linear for higher values.
'Since dividend figures are not available, profit figures were taken which cannot be expressed as a percentage of capital; in addition they also contain interest payments which do not affect their cyclical variations, but do affect their level.
"No charts are shown for these cases. 'Dividends not given as a percentage of capital, but in money amounts. 'Difference between American and Dutch share price index numbers included as additional variable; i.e., the correlation calculations have been made with the American index as an additional variable (and the charts have been drawn correspondingly), but afterwards the formula was transformed to one where the difference just quoted appeared as additional variable. In symbols: n = v~d +vnm +v3k +vanosA was transcribed into (I -va)n = vld +vzm +vrk +va(lzosa -'bifierence between Dutch and N. E. Indies share price index numbers included as additional variable, cf. note 8. 
RESULTS
Looking a t the charts one finds that our dynamic law seems to explain well most of the movements observed in share prices in the various countries and periods studied. This may also be seen from the high value of the correlation coefficients obtained. As to the coefficients found for dividends and interest rates, it may be said that most of them obey our generalized static law in that most of them are below the theoretical values yielded by the simple static law. I t is only in the cases of the United States after the war and the Netherlands East Indies that this simple static law seems to be more or less closely approximated. I n a number of cases the coefficients of the interest rate are very near to or even above the simple static law's values. This would mean that the first form given to the generalized static law would be near to real conditions for those cases. On the other hand, there are some cases where the regression coefficient found for the interest rate is much lower, which would point to the fulfilment of the second type of our generalized static law. At any rate, the differences between the various countries are in most cases only moderate. The same does not at all apply to the coefficients found for the rate of increase of share prices. These coefficients, which reflect the speculative mood of the public in the various periods and countries, are widely divergent. The highest value is found for the post-war period in the United States, when the well-known and unprecedented stock-exchange boom developed. There is a tremendous difference between the force of speculation as measured by this coefficient in the case of the United States after the war and all other cases studied. I n order of magnitude the next large coefficients are found respectively for the United Kingdom before the war, the United States before the war, and Belgium, whereas almost no trace of a speculative attitude can be found in the cases of Germany and the Netherlands. ' Although the results now obtained could be supplemented and refined in many ways, there seems to be hardly any doubt that national differences in this respect are large and are
In the case of the Netherlands it may be that speculation based itself on the course of American share prices. somewhat as one would expect them to be. It follows that the great importance attributed to the stock exchange in the explanations of the post-war American business cycle cannot be advanced in the same degree in any explanation of pre-war cycles and of German cycles. I t is the purpose of further studies under prep- aration to make comparisons of this same type for the other forces found to be active in the business cycle. Apart from the chief conclusion reached, there are some other details that may be mentioned. Looking at the increase in share prices for the United Kingdom toward the end of the nineteenth century, one finds from Chart 4 that this increase can not be explained solely by the heavy fall of interest rates, but that the speculative force, embodied in our dynamic law, also yields an important contribution to the explanation. In addition, one general feature of the fluctuations in share prices in the United Kingdom can also be explained by our dynamic law. This feature consists of the rapid and short rise and the rather slow downturn exhibited by these share prices, which is contrary to what is commonly assumed to be the case. From the chart we see that this particular shape of the curves can not be explained by the static forces, i.e., by the influence of dividends and interest rates, but it may be explained by our third term, which in fact makes for the sudden increases in share prices during every boom before the war.
